Abstract
Introduction

33
The mixing process plays a significant role in improving the homogeneity 34 and quality of a wide range of products in the process industries. Inline rotor-35 stator mixers are widely used in processing due to their high efficiency and their 36 capacity to accelerate the mixing process by providing a focussed delivery of 37 energy [1] . However, the high energy dissipation rates and short residence times 
95
The second term on the right hand side is reversible and does not contribute to energy E and the viscosity µ is experimentally determined and adopted in this 108
paper. This allows τ 0 , k and n to be determined as a function of energy (E).
109
In Section 2 we present the mathematical formulation of the new energy 
where p is the pressure and τ km is the viscous stress tensor for an incompressible 121 fluid :
The development of the rheology is considered as irreversible. The standard
123
Herschel-Bulkley formulation is used to account for shear thinning of the fluid:
whereγ is the shear rate, τ 0 is the yield stress and µ 0 is the limiting viscosity.
125
The new approach couples µ 0 to the mechanical energy equation via :
where A and B are model constants and can be calculated for a given fluid The effect of interfacial ten investigated in the pilot plant and without surfactant. For th was used at three concentratio In non-surfactant systems, inte by using aqueous solutions of a imensions of the laboratory scale, pilot plant scale and factory scale in-line Silverso e standard emulsor stators. 
Results and discussion
197
The model proposed in Section 2 is first tested with different parameters Case-A 41.5 0.5526 0.8 τ 0 /2µ 
Case-B
218
In this case the yield stress τ 0 and yield strain are calculated as functions of 219 mechanical energy calculated in Eq. (1) : 
Now substuting Eq. (6) into Eq. (4) yields : 
Comparison with experimental data
255
The simulation results are now compared with experimental measurements.
256
In these simulations the flow rate is set to 300kg/h and two different rotation converted into mechanical energy as :
where P is the power draw, t is the time and M is the total mass of the fluid in 272 the mixer. It can be seen in Figure 9 that the predicted viscosity is in reasonable 
